Nanoscale structural and mechanical effects of beta-amyloid (1-42) on polymer cushioned membranes: a combined study by neutron reflectometry and AFM Force Spectroscopy.
The interaction of beta-amyloid peptides with lipid membranes is widely studied as trigger agents in Alzheimer's disease. Their mechanism of action at the molecular level is unknown and their interaction with the neural membrane is crucial to elucidate the onset of the disease. In this study we have investigated the interaction of water soluble forms of beta-amyloid Aβ(1-42) with lipid bilayers supported by polymer cushion. A reproducible protocol for the preparation of a supported phospholipid membrane with composition mimicking the neural membrane and in physiological condition (PBS buffer, pH=7.4) was refined by neutron reflectivity. The change in structure and local mechanical properties of the membrane in the presence of Aβ(1-42) was investigated by neutron reflectivity and Atomic Force Microscopy (AFM) Force Spectroscopy. Neutron reflectivity evidenced that Aβ(1-42) interacts strongly with the supported membrane, causing a change in the scattering length density profile of the lipid bilayer, and penetrates into the membrane. Concomitantly, the local mechanical properties of the bilayer are deeply modified by the interaction with the peptide as seen by AFM Force Spectroscopy. These results may be of great importance for the onset of the Alzheimer's disease, since a simultaneous change in the structural and mechanical properties of the lipid matrix could influence all membrane based signal cascades.